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(57)Abstract -v^ 
PROBLEM TO BE SOLVED: To provide a light diffusing plate having 
excellent light diffusing performance which can sufficiently diffuse 
incident collimated light, which can surely cur stray light and which 
allows the collimated light entering along a proper optical path to 
exit without loss, and to provide a liquid crystal display device and a 
rear projector device which use the above plate and display high- 
contrast images over a wide viewing angle. 

SOLUTION: The diffusion plate has a lens substrate, a plurality of 
microlenses, a circular or square light emitting part, and a light- 
shielding layer which covers the region except for the light emitting 
part and is formed in the opposite side to the lenses. The size Sr of 
the microlens, refractive index (n) and thickness (t) of the lens 
substrate, size C of the light emitting part (diameter R or side line ^ 
length A. B of the square) satisfy Sr>2t x tan0+R (wherein 0=sin-1 
(1/n)X he form of the microlens is a part of an ellipsoid expressed 
by x2/a2+y2/a2+z2/c2=1, and its eccentiricity &epsi; is expressed 
by &epsi;=(c2-a2)1 /2/c=1 /n. 
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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A lens substrate and two or more micro lenses arranged at the 1st page of said lens substrate. The optical 
circular outgoing radiation section which has the core which is in agreement with the optical axis of said micro lens. 
It has the protection-from-light layer which covers except said optical outgoing radiation section, and is formed in a 
reverse side with the micro lens of a lens substrate, and the refractive index of said lens substrate — n; the 
thickness of said lens substrate — t; the diameter of said optical outgoing radiation section — R; the size of said 
micro lens — Sr; ** — the time of carrying out — following type Sr>=2 txtan theta+R (however, theta=sin -1 (1/n)) 

******** — the optical diffusion plate characterized by things. 

[Claim 2] the time of it being circular when said micro lens sees from an optical axis, and being arranged by the 
closest packing, or seeing from an optical axis — a hexagon — it is — roppo — the optical dense and arranged 
diffusion plate according to claim 1. 

[Claim 3] A lens substrate and two or more micro lenses arranged at the 1st page of said lens substrate. The 
rectangular optical outgoing radiation section which has the core which is in agreement with the optical axis of said 
micro lens, It has the p rote ction-from- light layer which covers except said optical outgoing radiation and is formed 
in a reverse side with the micro lens of a lens substrate, and The refractive index of said lens substrate n; the 
thickness of said lens substrate — f one die length of one side of said optical outgoing radiation section — A; the 
die length of another side of said optical outgoing radiation section — B; — the size of the micro lens of the 
direction of the side of said die-length A — Sa; the size of the micro lens of the direction of the side of said die- 
length B — Sb; **, when it carries out Following type Sa>=2 txtan theta+ASb >=2 txtan theta+B (however, theta=sin 
-1 (1/n)) 

******** — the optical diffusion plate characterized by things. 

[Claim 4] the time of said micro lens seeing from an optical axis — a square — it is — a square — the optical 
diffusion plate according to claim 3 which it is a rectangle when it arranges or sees from an optical axis, and is [ it is 
dense, and ] dense the long direction, and is arranged. 

[Claim 5] A lens substrate and two or more micro lenses arranged at the 1st page of said lens substrate. The optical 
outgoing radiation section including the optical axis of said micro lens set as the micro lens and reverse side of said 
lens substrate, It covers except said optical outgoing radiation section, and the micro lenses of a lens substrate are 
some ellipse balls in which it has the protection-from-light layer formed in a reverse side, and the configuration of 
said micro lens is shown by the following formula [1]. And it is the optical diffusion plate which the eccentricity 
epsilon of this ellipse ball is shown by the following type [2], and is characterized by the focus of the one distant 
from the side to which light carries out incidence of this ellipse ball further being in agreement with said optical 
outgoing radiation section. 
x2 /a2+y2/a2+z2/c2 =1 Formula [1] 
epsilon=(c2-a2) 1/2 / c=1/n Formula [2] 

(In the above-mentioned formula [1] and [2], x and y show the refractive index of the ingredient with which z forms 
the direction of an optical axis and n forms a micro lens for the direction of a lens substrate side, respectively) 
[Claim 6] the time of it being circular when said micro lens sees from an optical axis, and being arranged by the 
closest packing, or seeing from an optical axis — a hexagon — it is — roppo — the optical dense and arranged 
diffusion plate according to claim 5. 

[Claim 7] The optical diffusion plate characterized by having the acid-resisting layer which is an optical diffusion 
plate according to claim 1 to 6, covers except said optical outgoing radiation section, and is further formed in an 
optical outgoing radiation side side rather than said protection-from-light layer. 

[Claim 8] The optical diffusion plate according to claim 1 to 7 whose refractive indexes of said lens substrate are 
1.4-2. 

[Claim 9] The liquid crystal display characterized by having a liquid crystal display panel, the back light section which 
carries out incidence of the coliimation light to said liquid crystal display panel, and the optical diffusion plate 
according to claim 1 to 8 which diffuses the light which supports the image which passed said liquid crystal display 
panel. 

[Claim 10] Rear projector equipment with which a screen is characterized by having a Fresnel lens and an optical 
diffusion plate according to claim 1 to 8. 
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♦•NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the wide-field-of-view cornification in a liquid 
crystal display etc., and relates to the liquid crystal display and rear projector equipment using the optical diffusion 
plate which realizes wide-field-of-view cornification in a liquid crystal display etc. and which has the optical 
diffusibility ability which was excellent or it was high, and this optical diffusion plate in detail. 
[0002] 

[Description of the Prior Art] In recent years, the activity opportunity and frequency of a liquid crystal display (LCD) 
are increasing substantially as a display of a word processor or a computer. Moreover, as for LCD, utilization is 
considered conventionally [, such as an ultrasonic diagnostic equipment, CT diagnostic equipment, and MRI 
diagnostic equipment, ] also as a monitor of the medical-application diagnostic equipment whose CRT (Cathode Ray 
Tube) was in use. 

[0003] LCD is easy to miniaturize — thin — lightweight — etc. — it has very many advantages. The contrast of an 
image falls rapidly with the direction and include angle which an angle-of-visibility property looks at bad (an angle of 
visibility is ) on the other hand, and reversal of gradation is also produced, and how an image appears differs. 
Therefore, there is a trouble that an image is unobservable proper with an observer s location etc. 
[0004] Especially the recognition and the un-proper recognition that the high image of a contrast ratio is required 
above and the image mistook since it diagnosed by the shade of an image in the application of the above medical 
application become causes, such as a misdiagnosis and an inconsistency of a diagnostic result. Therefore, when it is 
the medical-application diagnostic image which diagnostic persons, such as two or more medical practitioners, 
observe especially, the high display image of a contrast ratio is required covering a large angle of visibility. 
Furthermore, in the monitor of medical application, since a display image is usually a monochrome image, its lowering 
of image contrast depending on an angle of visibility is intense, and it poses a problem more. 

[0005] It considers as the approach of carrying out wide-field-of-view cornification of the LCD. and the method of 
diffusing the collimation light which supports further the image which passed the liquid crystal display panel with an 
optical diffusion plate is learned, using collimation light (parallel light) as a back light (collimation back light) 
(reference, such as JP.7-7162.B and JP.6-95099.A). Although it is required to be able to diffuse without futility the 
collimation light which passed the liquid crystal display panel by this approach while having good optical diffusibility 
ability to an optical diffusion plate in order to perform high image display of contrast covering a large angle of 
visibility, such an optical diffusion plate is not realized yet 

[0006] In order that the optical diffusion plate used for LCD for the purpose of wide-field-of-view cornification may 
prevent lowering of the visibility by the stray light, display nonuniformity. image dotage, etc., in addition to the optical 
outgoing radiation section set up suitably, a protection-fromHight layer (black mask) is usually formed. However, 
with the conventional optical diffusion plate, incidence also of the collimation light which is not except the stray light 
and which supports the image which has passed the proper optical path will be carried out to some extent to a 
protection-from-light layer, and it will be shaded. Consequently, it falls, the amount, i.e., the display brightness, of 
the light which passes an optical diffusion plate, and is diffused and injected, and wide-field-of-view cornification 
made into the object cannot be attained in many cases. 

[0007] Moreover, by the above-mentioned wide-field-of-view cornification approach of diffusing collimation light 
with an optical diffusion plate, wide-field-of-view cornification of LCD can be attained, so that the light which is high 
brightness and was fully diffused is injected. Therefore, the optical diffusion plate used for wide-field-of-view 
cornification of LCD is required to be fully able to diffuse the collimation light which carried out incidence. 
[0008] Moreover, the problem of an angle of visibility is the same also with rear projector equipment. Incidence of 
the light which supports with rear projector equipment the image injected from the rear projector engine is carried 
out to the rear face of a screen, and an image is displayed on a front-face side. The screen of rear projector 
equipment displays an image by consisting of a Fresnel lens and a lenticular lens, making into collimation light the 
diffused light injected from the rear projector engine with a Fresnel lens, and generally, diffusing it with a lenticular 
lens. 

[0009] However, on this screen, although a good angle of visibility is obtained by one direction, for example, a 
longitudinal direction, sufficient angle of visibility cannot be obtained in the vertical direction, moreover, the light 
which carried out incidence to the screen also with rear projector equipment — futility — there is nothing using 
— high — although the thing with the ability of a brightness image to be displayed [ desirable ] is natural — the 
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actual condition — enough — **** — it cannot say. 

[0010] Therefore, although an optical diffusion plate which has the optical diffusibility ability which could inject as 
the diffused light which fully diffused the collimation light which carried out incidence, and was more excellent is 
desired, such an optical diffusion plate is not realized yet. 
[0011] 

[Problem(s) to be Solved by the Invention] The optical diffusion plate with which the object of this invention can 
fully diffuse the collimation light which carried out incidence and which has the outstanding optical diffusibility ability, 
Or while fully being able to diffuse the collimation light which carried out incidence, the stray light is shaded 
certainly. On the contrary, the optical diffusion plate which can inject without futility the collimation light which 
carried out incidence by the proper optical path and which has the outstanding optical diffusibility ability. And it is in 
offering the liquid crystal display and rear projector equipment using this optical diffusion plate which can display the 
high image of contrast covering a large angle of visibility. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the optical diffusion plate of the 1st 
mode of this invention A lens substrate and two or more micro lenses arranged at the 1st page of this lens 
substrate, The optical circular outgoing radiation section which has the core which is in agreement with the optical 
axis of this micro lens. It has the protect ion-from- light layer which covers except this optical outgoing radiation 
section, and is formed in a reverse side with said clo lens of said lens substrate. And it is n about the refractive 
index of said lens substrate.; It is t about the thickness of said lens substrate.; It is R about the diameter of said 
optical outgoing radiation section.; It is Sr about the size of said micro lens.; When it carries out The optical diffusion 
plate characterized by filling the following type "Sr>=2 txtan theta+R (however, theta=sin -1 (1/n))" is offered. 
[0013] the time of it being circular in this optical diffusion plate, here, when said micro lens sees from an optical 
axis, and being arranged by the closest packing, or seeing from an optical axis — a hexagon — it is — roppo — it is 
dense and being arranged is desirable. 

[0014] In order to attain the above-mentioned object, moreover, the optical diffusion plate of the 2nd mode of this 
invention A lens substrate and two or more micro lenses arranged at the 1 st page of this lens substrate. The 
rectangular optical outgoing radiation section which has the core which is in agreement with the optical axis of this 
micro lens, It has the protection-from-light layer which covers except this optical outgoing radiation and is formed 
in a reverse side with said micro lens of said lens substrate, and The refractive index of said lens substrate n; The 
thickness of said lens substrate t; one die length of one side of said optical outgoing radiation section — A; the die 
length of another side of said optical outgoing radiation section — B; the size of said micro lens of the direction of 
the side of said die-length A — Sa; the size of said micro lens of the direction of the side of sakl die-length B — 
Sb; **. when it carries out The optical diffusion plate characterized by filling the following type "Sa>=2 txtan 
theta+A and Sb>=2 txtan theta+B" (however, theta=sin -1 (1/n)) is offered. 

[0015] moreover, the time of said micro lens seeing from an optical axis in this optical diffusion plate — a square — 
^ j s — a S q U are — it is arranged, or when it sees from an optical axis, ft is a rectangle, and it is dense and being 
arranged is [ it is dense the long direction and ] desirable. 

[0016] In order to attain the above-mentioned object, the optical diffusion plate of the 3rd mode of this invention A 
lens substrate and two or more micro lenses arranged at the 1st page of this lens substrate, The optical outgoing 
radiation section including the optical axis of said micro lens set as said micro lens and reverse side of said lens 
substrate, It covers except this optical outgoing radiation section, and said micro lenses of said lens substrate are 
some ellipse balls in which it has the protection-from-light layer formed in a reverse side, and the configuration of 
said micro lens is shown by the following formula [1]. And the eccentricity epsilon of this ellipse ball is shown by the 
following formula [2], and the optical diffusion plate characterized by the focus of this ellipse ball of the one distant 
from the side in which light carries out incidence corresponding with said optical outgoing radiation section is 
offered further. 

x2 /a2+y2/a2+z2/c2 =1 Formula [1] 
epsilon=(c2-a2) 1/2 / c=1/n Formula [2] 

(In the above-mentioned formula [1] and [2], x and y show the refractive index of the ingredient with which z forms 
the direction of an optical axis and n forms a micro lens for the direction of a lens substrate side, respectively) 
[0017] the time of it being circular in this optical diffusion plate, here, when said micro lens sees from an optical 
axis, and being arranged by the closest packing, or seeing from an optical axis — a hexagon — it is — roppo — it is 
dense and being arranged is desirable. 

[0018] Moreover, in the optical diffusion plate of the 1st - the 3rd mode of these this inventions, it is desirable to 
have the acid-resisting layer which covers except said optical outgoing radiation section, and is further formed in an 
optical outgoing radiation side side rather than said protection-from-light layer, and it is still more desirable that the 
refractive indexes of said lens substrate are 1.4-2. 

[0019] Moreover, the liquid crystal display of this invention offers the liquid crystal display characterized by having 
either of the optical diffusion plates of each mode of above-mentioned this invention which diffuses the light which 
supports a liquid crystal display panel, the back light section which carries out incidence of the collimation light to 
this liquid crystal display panel, and the image which passed said liquid crystal display panel. 

[0020] Furthermore, the rear projector equipment of this invention offers the rear projector equipment with which a 
screen is characterized by having a Fresnel lens and either of the optical diffusion plates of each mode of said this 
invention. 
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[0021] 

[Embodiment of the Invention] The optical diffusion plate, the liquid crystal display, and rear projector equipment 
concerning this invention are explained below at a detail based on the suitable example shown in an attached 
drawing. 

[0022] One example of the liquid crystal display of this invention is notionally shown in drawing 1 . The liquid crystal 
display (it considers as a display hereafter) 10 shown in drawing 1 has the back light section 14 which uses the liquid 
crystal display panel 12 as a display means of an image and which is the so-called liquid crystal display (hereafter 
referred to as LCD), and carries out incidence of the collimation light (parallel light) to the liquid crystal display panel 
12 and the liquid crystal display panel 12. and the optical diffusion plate 16 of this invention which diffuses the 
collimation light which passed the liquid crystal display panel 12. and which supports an image. 

[0023] In the example of a graphic display, the driver (graphic display abbreviation) which drives this is connected to 
the liquid crystal display panel 12. Furthermore, in the indicating equipment 10 of this invention, it has opening for 
image observation, and various kinds of members which well-known LCD, such as casing contained holding 
members, such as the back light section 14, the liquid crystal display panel 12. the optical diffusion plate 16, and 
said driver, to a position, has are arranged at it if needed. 

[0024] This display 10 is LCD of a transparency mold, in this display 10, it becomes the light which supports an 
image by carrying out incidence to the liquid crystal display panel 12 which the collimation light (collimation back 
light) injected from the back light section 14 like LCD of the usual transparency mold drove according to the display 
image, and passing, this is spread with the optical diffusion plate 16. and an image is displayed. 
[0025] As a back light for observing the image which the liquid crystal display panel 12 displayed, the back light 
section 14 injects collimation light, and has the collimation plate 18. housing 20. and the light source 22. 
[0026] Housing 20 is the case of the rectangle which the whole surface opens. In this back light section 14. diffuse 
reflection layer 20a which reflects light is formed in the internal surface of housing 20 as a desirable mode by 
diffusing the light which carried out incidence, since incidence can be carried out to the collimation plate 18. without 
this almost absorbing the light injected from the light source 22 by the internal surface of housing 20 — high — a 
brightness collimation light can be injected, diffuse reflection layer 20a — especially — definition — there is nothing 
— alumina (aluminum 203) well-known things, such as a diffuse reflection layer which prepares the coating which 
distributed the particle of optical diffuse matter, such as titanium oxide (Ti02). applies to the inner surface of 
housing 20. and is formed, — various kinds — it is available. 

[0027] The light source 22 is contained in housing 20. If it has sufficient quantity of light as the light source 22. all 
the well-known things used for the so-called transparency type of LCD are available. 

[0028] The collimation plate 18 condenses the light injected from the light source 22. and the light reflected by the 
internal surface of housing 20, injects it as a collimation light and it is arranged so that opening of housing 20 may 
be blockaded, well-known things, such as a collimation plate, for example, using two prism sheet lenses as a 
collimation plate. — various kinds — although it is available, in the example of a graphic display, the collimation plate 
18 shown in drawing 2 is used as a desirable mode. 

[0029] This collimation plate 18 has the micro-lens array (it considers as a lens array hereafter) 26 which comes to 
arrange much semi-sphere micro-lens 26a on the whole surface of the tabular lens substrate 24 two-dimensional. 
Moreover, it is in agreement in the optical axis and core of each micro-lens 26a (on-axis), the optical incidence 
section 28 is set to the lens array 26 of the lens substrate 24, and the field by the side of reverse, it covers except 
this optical incidence section 28 to them extensively, and the protectionHrom- light layer 30 is formed in them. 
Furthermore, it covers except optical incidence section 28 to optical plane of incidence extensively similarly, and 
the diffuse reflection layer 32 which reflects light by diffusion is formed in it. Although it becomes clear behind, this 
collimation plate 18 has fundamentally the same configuration as the optical diffusion plate of this invention 
explained in full detail behind except having changed into the acid-resisting layer 48 and having formed the diffuse 
reflection layer 32. 

[0030] The collimation plate 18 turns the lens array 26 side to a liquid crystal panel 12, and is fixed to housing 20. 
As typically shown in drawing 2 , from the optical incidence section 28, incidence is carried out to the lens substrate 
24, it passes, and incidence of the light injected from housing 20 is carried out to each micro-lens 26a, it is 
refracted and condensed and it is injected as a collimation light. 

[0031] moreover — since it is reflected without hardly being absorbed in the diffuse reflection layer 32, and it is 
returned in housing 20, it is reflected by diffuse reflection layer 20a and re-incidence of the light which carried out 
incidence in addition to optical incidence section 28 is carried out to the collimation plate 18 — the utilization 
effectiveness of light — high — high — a brightness collimation light can be injected. Furthermore, even if light 
passes the diffuse reflection layer 32, since it is shaded in the protection-from-light layer 30. the stray light 
constituting the cause of directive lowering of collimation light does not become. 

[0032] As it changes into semi-sphere micro-lens 26a as desirable examples other than collimation plate 18 of the 
example of a graphic display and a support sheet with some transparent beads is contacted using the sphere (bead) 
of light transmission nature, the collimation plate which comes to fix many beads to a support sheet further is also 
illustrated. 

[0033] As mentioned above, incidence of the collimation light injected from the back light section 14 is carried out 
to the liquid crystal display panel (it considers as a display panel hereafter) 12. 

[0034] In the display 10 of this invention, a display panel 12 is a well-known liquid crystal display panel used for 
various kinds of LCD. As one example, it has the liquid crystal layer which comes to fill up liquid crystal between 
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two glass substrates, and the display panel which comes to arrange a polarizing plate to the reverse side of the 
liquid crystal layer of both glass substrates is illustrated. Moreover, between a glass substrate and a polarizing plate, 
various kinds of optical compensation films, such as a phase compensation film, etc. may be arranged if needed. 
[0035] therefore, the display panel 12 — a color — monochrome — ****** — the class of liquid crystal, a liquid 
crystal cell, and TFT (Thin Film Transistor) etc. — there is especially no definition in a driving means (switching 
element), a black matrix (BM), etc. Moreover, a mode of operation is also TN (Twisted Nematic). The mode and STN 
(Super TwistedNematic) The mode and ECB (Electrically Controlled Birefringence) All modes of operation, such as 
the mode, IPS (In-Plane Switching) mode, and MVA (Multidomain Vertical Alignment) mode, are available. 
[0036] In a display panel 12, incidence and the light which passed turn into light which supports an image, is diffused 
with the optical diffusion plate 16, and is observed by the observer at it. Wide-field-of-view cornification of LCD can 
be attained as above-mentioned by diffusing the collimation light which supports the image which passed the display 
panel 12 with the optical diffusion plate 16, using collimation light as a back light, using a collimation back light. Here, 
in the display 10 of this invention, this optical diffusion plate 16 is an optical diffusion plate of this invention. 
[0037] The optical diffusion plate 16 of the 1st mode of this invention is typically shown in drawing 3 (A). As shown 
in this drawing, the optical diffusion plate 16 has the micro-lens array (it considers as a lens array hereafter) 42 
which arranges much semi-sphere micro-lens 42a on the whole surface of the tabular lens substrate 40 two- 
dimensional, and becomes it Moreover, it is in agreement in the optical axis and core of each micro-lens 42a (on- 
axis), the optical circular outgoing radiation section 44 is set to the lens array 42 of the lens substrate 40, and the 
field by the side of reverse, "it covers except this optical outgoing radiation section 44 to them extensively, and the 
protection-from-light layer 46 is formed in them. Furthermore, it covers except optical outgoing radiation section 44 
in the outermost side (observation side) extensively similarly, and the acid-resisting (AR) layer 48 is formed in it 
[0038] This optical diffusion plate 16 turns the lens array 42 side to a display panel 12, and is arranged at a display 
10. As the collimation light which passed the display panel 12 and which supports an image is typically shown in 
drawing 3 (A) and (B), incidence is carried out to micro-lens 42a, it is refracted, micro-lens 42a and the lens 
substrate 40 are passed, and it is further refracted by the interface of the lens substrate 40. and is injected from 
the optical outgoing radiation section 44 as the diffused light, and an image is displayed. 

[0039] Here, in the optical diffusion plate 16 of this invention, since the stray light which did not carry out incidence 
to the optical diffusion plate 16 proper since it was covered in the protection-from-light layer 46 except optical 
outgoing radiation section 44 predetermined is not injected unnecessarily and the stray light does not carry out 
incidence to a display panel 12 again further, neither the visibility lowering by the stray light nor display 
nonuniformity. image dotage, etc. arise, moreover — since the acid-resisting layer 48 is formed in the upper layer 
(observation side) of the protection-from-light layer 46 as a desirable mode — outdoor daylight — being reflected - 

- being crowded — etc. — lowering of the contrast to depend etc. — there is nothing — a large angle of visibility - 

- crossing — high — contrast image display can be performed. 

[0040] the ingredient which especially definition does not have in the ingredient of the lens substrate 40 and the 
lens array 42. and is used for it with lenses, such as glass and various kinds of optical plastics, in such an optical 
diffusion plate 16 — various kinds — it is available. In addition, the lens substrate 40 and the lens array 42 may 
really be fixed combining the thing of another object also with shaping. Moreover, although there is especially no 
definition in the refractive index of the lens substrate 40, it is points, such as optical diffusibility ability, and it is 
desirable that it is 1 .4-2. 

[0041] In addition, in this invention (the optical outgoing radiation section mentioned later also contains a 
rectangular mode), the configuration (small hemisphere side) where the ball was cut at the flat surface which 
definition is not carried out to a semi-sphere and does not pass through a core, and the configuration (small side) of 
micro-lens 42a where the ellipsoid (spheroid) was cut at the flat surface which intersects perpendicularly with a 
major axis are also suitably available. Moreover, in this invention (this forward), the configuration of micro-lens 42a 
at the time of seeing from the configuration of an optical axis, i.e., direction, of optical plane of incidence (interface 
with the lens substrate 40) of micro-lens 42a is not carried out but various kinds of configurations, such as a 
rectangle and a hexagon, are [ definition ] circularly available. 

[0042] the protection-from-light layer 46 and the acid-resisting layer 48 — especially — definition — there is 
nothing — a well-known thing — various kinds — it is available. A using magnesium fluoride (MgF2) as acid- 
resisting layer 48 acid-resisting [ chromium / which contain as an example the carbon black used for BM of a 
display panel 12 as a protection-from-light layer 46 / a coating, chromium (Cr), etc. ] layer etc. is illustrated, 
respectively. 

[0043] What is necessary is for there to be especially no definition also in the formation approach of the protection- 
from-light layer 46 and the acid-resisting layer 48, and just to create according to an ingredient etc. by well-known 
approaches, such as thin film coating technology, such as the approach of preparing and applying the coating which 
forms each class, and vacuum evaporationo, and printing. In addition, what is necessary is just to form the optical 
outgoing radiation section 44 using the mask produced by the well-known approach, for example, a well-known 
approach, in performing these stratification by the coating or thin film formation. Moreover, a mask may use micro- 
lens 42a and may produce it by the self-alignment using a photoresist etc. 

[0044] What is necessary is for there to be especially no definition also in the thickness of the protection-from-light 
layer 46 and the acid-resisting layer 48, and just to consider as the thickness which can discover the required 
protection-from-light engine performance and acid resistibility ability according to a formation ingredient. Here, if 
both layers are made not much thick, since the light injected from the optical outgoing radiation section 44 will carry 
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out incidence to both layers, and will be shaded and effectiveness will fall, caution is required. 

[0045] Although the lens array 42 of the lens substrate 40 and the field by the side of reverse are flat surfaces and 
the optical outgoing radiation section 44 is set as this field in the example shown in drawing 3 (A) and (B) As 
definition is not carried out to this but it is shown in drawing 5 . this invention prepares heights 40a in the lens array 
42 of the lens substrate 40, and the field by the side of reverse, and is good also considering the end face of this 
heights 40a as the optical outgoing radiation section 44. What is necessary is just to produce such heights 40a by 
the well-known shaping approach. 

[0046] In the optical diffusion plate 16 of this invention, as shown in drawing 3 (AX (B) f and drawing 4 , here The 
thickness (distance from the 44th page of the optical outgoing radiation section to micro-lens 42a) of n and the lens 
substrate 40 for the refractive index of the lens substrate 40 t. When size of R and micro-lens 42a is set to Sr 
(diameter of sphere which corresponds in the example of a graphic display since microHens 42a is a semi-sphere) 
for the diameter of the optical outgoing radiation section 44, it is formula Sr>=2 txtan theta+R (however, theta=sin - 

1(1 /n)). 
******** 

[0047] It is refracted according to the refractive index n of micro-lens 42a, and it goes on at an include angle theta 
1 to an optical axis, arrives at the micro lens and reverse side of the lens substrate 40, it is refracted again, and the 
collimation light which carried out incidence to micro-lens 42a as shown in drawing 3 (B) is an include angle phi 1. It 
is injected. Here, as shown by the slash section in drawing 3 (B). the collimation light which carried out incidence by 
micro-lens 42a is refracted greatly, or if refraction is small and carries out incidence in addition to optical outgoing 
radiation section 44. it will be shaded in the protection-fromHight layer 46, the part and the quantity of light, i.e.. 
display brightness, injected will fall, and contrast will fall. 

[0048] The collimation light which carried out incidence to the location with micro-lens 42a, and was refracted is an 
include angle theta 1 as mentioned above. It goes on toward the optical axis of micro-lens 42a. Here, the optical 
outgoing radiation section 44 is set up in accordance with an optical axis in a core corresponding to each micro-lens 
42a. Therefore, incidence is carried out to a location with micro-lens 42a, the movement magnitude to the 
rectangular direction with the optical axis in the optical injection section 44 of the refracted light can be computed 
by "txtan theta 1", and if the range of this movement magnitude is "txtantheta1**R / 2", incidence of the 
collimation light which carried out incidence to micro-lens 42a will be carried out to the optical corresponding 
outgoing radiation section 44. 

[0049] namely, in order to inject efficiently as the diffused light, the collimation light which supports the image which 
carried out incidence to the optical diffusion plate 16 By it being important to set up the size Sr of micro-lens 42a, 
thickness [ of the lens substrate 40 ] t, and the diameter R of the optical outgoing radiation section 44 proper, and 
fulfilling the above "Sr>=2 txtan theta+R" According to setting out of size Sr, thickness t, etc., the collimation light 
which carried out incidence to micro-lens 42a can be injected from the optical corresponding outgoing radiation 
section 44 proper. 

[0050] Here, in this invention, according to the formation ingredient of the lens substrate 40, theta is the same as 
that of the maximum include angle at which the light which carried out incidence to this ingredient (medium) is 
refracted, namely, can be computed according to a Snell's law by "theta=sin -1 (1/n) (n is the refractive index of a 
medium)." For example, if the formation ingredient of the lens substrate 40 is an acrylic, since a refractive index n is 
1 .49. theta becomes 42.1 6 degrees. 

[0051] Therefore, according to this invention, it cannot shade unnecessarily and the collimation light which carried 
out incidence to the optical diffusion plate 16 and which supports an image can be injected as the diffused light 
proper without futility, therefore, high — brightness image display — carrying out — a large angle of visibility — 
crossing — high — contrast image display can be performed. Moreover, it is as above-mentioned by having the 
protection-from-light layer 46 that there is also no contrast lowering resulting from outdoor daylight being reflected 
and being crowded by there being no display nonuniformity by the stray light etc., and having the acid-resisting layer 
48. 

[0052] As for the light which carried out incidence to micro-lens 42a, in this invention, it is a matter of course to 
have made it more advantageous in respect of effectiveness, brightness, etc. to inject from the optical outgoing 
radiation section 44 as mostly as possible. Therefore, although it is most desirable to make it the same as that of "2 
txtan theta+R" as for size Sr, the stray light may arise and some margin is required of this too. Therefore, by making 
size Sr into larger abbreviation identitas a little than "2 txtan theta+R", the diffused light can be injected very 
efficiently, using micro-lens 42a to the maximum extent, and it is desirable. 

[0053] For example, the lens array 42 and the lens substrate 40 are really fabricated, a formation ingredient can 
have efficient thickness t of an acrylic (n= 1.49) and the lens substrate 40 in the size Sr of micro-lens 42a 98.9 
micrometers or more, then by being good, for example, setting size Sr to 100 micrometers, when the diameter R of 
60 micrometers and the optical outgoing radiation section 44 is 10 micrometers, and the diffused light of high 
brightness can be injected. Or it may respond to the size Sr of micro-lens 42a, and either [ at least ] the thickness 
of the lens substrate 40 or the diameter R of the optical outgoing radiation section 44 may be chosen or adjusted to 
reverse. 

[0054] In this mode (mode with the optical circular outgoing radiation section 44), as typically shown in drawing 3 
(A), and (B) and drawing 6 like the example of a graphic display, using the configuration (configuration of the micro 
lens at the time of seeing from an optical axis) of the optical plane of incidence of micro lens 42a as circular, it be 
desirable to arrange micro lens 42a so that the closest packing may be carried out so that micro lens 42a may be 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web.cgLeije 



2005/01/21 



6/9 ^— \> 



arranged on the whole surface of the lens substrate 40 by the highest consistency. Thereby, the field which cannot 
inject the diffused light can serve as only a gap of micro-lens 42a shown by black painting in drawing 6 , therefore 
can make the surface ratio of the optical plane of incidence of micro-lens 42a, and the lens substrate 40, i.e., the 
plane-of-incidence product ratio of the light to the lens substrate 40, 90.7% (=pi/(2x [31/2])) at the maximum, and 
can obtain an optical diffusion plate with more high effectiveness. 

[0055] or this mode is typically shown in drawing 7 (A) and (B) by using the configuration of optical plane of 
incidence as a hexagon as mentioned above — as — roppo — being dense (the shape of a honeycomb) — it is also 
desirable to arrange dome-shaped micro-lens 42a. Thereby, the field which cannot inject the diffused light can turn 
into only a field of the outside of the circle inscribed in this hexagon shown by black painting in drawing 7 (B), 
therefore can make the plane-of-incidence product ratio of the light to the lens substrate 40 90.7% (=31/2 pi/6) at 
the maximum, and can obtain an optical diffusion plate with more high effectiveness. 

[0056] In addition, in this mode, when the optical plane of incidence of micro-lens 42a is circular, the size Sr of 
micro-lens 42a is the diameter, and when the configuration of the optical plane of incidence of micro-lens 42a is 
except circular, let size Sr of micro-lens 42a be the diameter of circle inscribed in the configuration of optical plane 
of incidence. 

[0057] In the example explained above, although the optical outgoing radiation section 44 is circular, the optical 
diffusion plate of the 2nd mode of this invention has the rectangular optical outgoing radiation section. In this optical 
diffusion plate the die length of another side of A and the rectangular optical outgoing radiation section for the die 
length of one side of the rectangular optical outgoing radiation section B, When size of the direction corresponding 
to the side of Sa and said die-length B of a micro lens for the size of the direction corresponding to the side of said 
die-length A of a micro lens is made to be the same as that of said mode Sb and except it, formula Sa>=2 txtan 
theta+A and Sb>=2 txtan theta+B are filled. 

[0058] Also in this mode, the rectangular optical outgoing radiation section makes a core (intersection of the 
rectangular diagonal line) in agreement with the optical axis of a micro lens, and is set up. Furthermore, the sizes Sa 
and Sb of a micro lens serve as the die length of each rectangular side where it is the optical outgoing radiation 
section and the same direction (sense of the hand of cut centering on an optical axis), and the ratio of two side of 
** next to each other is inscribed in the configuration of the same optical plane of incidence of a micro lens. That is, 
if the optical outgoing radiation section is a square (A=B), the size of a micro lens will serve as the optical outgoing 
radiation section inscribed in the configuration of the optical plane of incidence of a micro lens, and the die length of 
the side of the square of the same direction. Moreover, if the optical outgoing radiation section is a rectangle (A!=B), 
the size of a micro lens will be the optical outgoing radiation section and the same direction which are inscribed in 
the configuration of the optical plane of incidence of a micro lens, and the ratio of a long side and a shorter side will 
serve as the die length of the side of the same rectangle as the optical outgoing radiation section. 
[0059] the 1st above-mentioned mode — the same — the 2nd voice of such this invention — shading 
unnecessarily the collimation light which carried out incidence to the optical diffusion plate according to the optical 
diffusion plate [ like ] — there is nothing — futility — there is nothing — proper — as the diffused light — it can 
inject — high — a brightness image table — carrying out — a large angle of visibility — crossing — high — 
contrast image display can be performed. 

[0060] In addition, since this optical diffusion plate has the configuration same except that the configuration of the 
optical outgoing radiation section is a rectangle as the optical diffusion plate which has the above-mentioned optical 
circular outgoing radiation section fundamentally, the following explanation mainly performs a different point. 
[0061] The example which has the square optical outgoing radiation section 52 in drawing 8 is shown typically. In 
this example, a micro lens 54 is the hemispheric form which cut the core in the field through which it does not pass, 
and was acquired in the ball, and the configuration (configuration of the micro lens at the time of seeing from an 
optical axis) of optical plane of incidence is the square of the optical outgoing radiation section 52 and the same 
direction. Here, in this optical diffusion plate, the die length of the side of the optical outgoing radiation section 52 is 
A=B, therefore the size of a micro lens is also Sa=Sb. Namely, what is necessary is just to fill a formula "Sa>=2 
txtan theta+A" in this example. Moreover, a thing with desirable making size Sa into larger abbreviation identitas a 
little than "2 txtan theta+A" is the same as that of a previous mode. 

[0062] this optical outgoing radiation section 52 is typically shown in drawing 9 in a square optical diffusion plate 
considering the configuration of the optical plane of incidence of a micro lens 54 as a square of the optical outgoing 
radiation section 52 and the same direction — as — a square — it is dense and it is desirable to arrange a micro 
lens 54. Thereby, the plane-of-incidence product ratio of the light to the lens substrate 40 is made to about 100% at 
the maximum, and an optical diffusion plate with dramatically high effectiveness can be obtained. 
[0063] The example which has the rectangular optical outgoing radiation section in drawing 10 is shown typically. In 
this example, a micro lens 58 is the hemispheric form which cut the core in the field through which it does not pass, 
and was acquired in the ball, and the configuration (configuration of the micro lens at the time of seeing from an 
optical axis) of optical plane of incidence is the rectangle as the optical outgoing radiation section 56 with same 
ratio and sense of a long side and a shorter side. Moreover, for example, when size of Sa and the direction of the 
said shorter side is made [ the die length of the long side of the rectangular optical injection section 56 / the die 
length of A and this shorter side ] to be the same as that of said mode Sb and except it for the size of the direction 
of a long side of B and the optical outgoing radiation section 56 of a micro lens 58, the two above-mentioned 
formulas are filled. Furthermore, the same is said of a thing with desirable making sizes Sa and Sb into larger 
abbreviation identitas a little than "2 txtan theta+A and 2 txtan theta+B." 
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[0064] This optical outgoing radiation section 56 of that the ratio of the optical outgoing radiation section 56, a long 
side, and a shorter side is the same and imitating in drawing 9 as a rectangle of the same direction, and it being 
dense the long direction, and arranging a micro lens 58 for the configuration of the optical plane of incidence of a 
micro lens 58 is desirable in a rectangular optical diffusion plate. Thereby, the plane-of-incidence product ratio of 
the light to the lens substrate 40 is made to about 100% at the maximum, and an optical diffusion plate with 
dramatically high effectiveness can be obtained 

[0065] Here, in the display 10 of this invention, the optical diffusion plate 17 of the 3rd mode of this invention can 
also be used as an optical diffusion plate 16. The optical diffusion plate 17 of the 3rd mode of this invention is 
typically shown in drawing 1 1 (A). The optical diffusion plate 17 of the 3rd mode of this invention shown in drawing 
11 (A), and the optical diffusion plate 16 of the 1st mode of this invention shown in drawing 3 (A) To the 
configuration of micro-lens 42a of the micro-lens array 42 of the optical diffusion plate 16 being a semi-sphere, 
except for the point that the configuration of micro-lens 42b of the micro-lens array 42 of the optical diffusion plate 
17 is a half-ellipse globular form, since it is the same The same reference mark is given to the same component and 
the detailed explanation is omitted. 

[0066] As shown in drawing 1 1 (A), the optical diffusion plate 17 has the micro-lens array 42 which arranges much 
micro-lens 42b on the whole surface of the tabular lens substrate 40 two-dimensional, and becomes it like the 
optical diffusion plate 16. In the example of a graphic display, micro-lens 42b has the shape of a half-ellipse globular 
form which cut the ellipse ball at the core of one shaft at the flat surface which intersects perpendicularly with this 
shaft. The configuration of this micro-lens 42b is explained in full detail behind. 

[0067] Like the optical diffusion plate 16. this optical diffusion plate 17 turns the lens array 42 side to a display 
panel 12, and is arranged at a display 10. As the collimation light which passed the display panel 12 and which 
supports an image is typically shown in drawing 1 1 (A) and (B), incidence is carried out to micro-lens 42b, it is 
refracted, micro-lens 42b and the lens substrate 40 are passed, and it is further refracted by the interface of the 
lens substrate 40. and is injected from the optical outgoing radiation section 44 as the diffused light and an image is 
displayed. This optical diffusion is explained in full detail behind. 

[0068] Moreover, in the optical diffusion plate 17 of this invention, since the stray light which did not carry out 
incidence to the optical diffusion plate 17 proper like the optical diffusion plate 16 since it was covered in the 
protection-from-light layer 46 except optical outgoing radiation section 44 predetermined is not injected 
unnecessarily and the stray light does not carry out incidence to a display panel 12 again further, neither the 
visibility lowering by the stray light, nor display nonuniformity, image dotage, etc. arise, furthermore, lowering of the 
contrast by reflect lump of outdoor daylight etc. since the acid-resisting layer 48 is formed in the upper layer 
(observation side) of the protection-from-light layer 46 as a desirable mode etc. — there is nothing — a large angle 
of visibility — crossing — high — contrast image display can be performed. 

[0069] Although the lens array 42 of the lens substrate 40 and the field by the side of reverse are flat surfaces and 
the optical outgoing radiation section 44 is set as this field in the example shown in drawing 1 1 (A) and (B) As 
definition is not carried out to this but it is shown in drawing 12 . this invention prepares heights 40a in the lens 
array 42 of the lens substrate 40, and the field by the side of reverse, and is good also considering the end face of 
this heights 40a as the optical outgoing radiation section 44. What is necessary is just to produce such heights 40a 
by the well-known shaping approach. 

[0070] In the optical diffusion plate 1 7 of this mode, as shown in drawing 1 1 (A) and (B), here When a x axis and the 
y-axis. and the direction of an optical axis of micro-lens 42b (the direction of a normal of = lens substrate 40) are 
made into the z-axis. the direction of a substrate side of the lens substrate 40 The configuration of micro-lens 42b 
at some ellipse balls the optical axis shown by the following formula [1] and whose z-axes correspond And when the 
refractive index of the ingredient which forms micro-lens 42b is set to n. the eccentricity epsiloh of this ellipse ball 
is shown by the following formula [2]. x2/a2+y2/a2+z2/c2 =1 Formula [1] 
epsilon=(c2-a2) 1/2 / c=1/n Formula [2] 

Furthermore, the focus F of this ellipse ball of the one (irradiation appearance side) distant from the side in which 
light carries out incidence corresponds with the optical outgoing radiation section 44. and its coincidence F, i.e.. this 
focus, corresponds with micro-lens 42b of the lens substrate 40. and 40s of fields by the side of reverse. 
[0071] As everyone knows, the configuration of an ellipse ball (ellipsoid) is shown by a general formula and 
x2/a2+y2/b2+z2/c2 =1. Moreover, the eccentricity of an ellipse is shown by general formula epsilon=(a2-b2) 1/2 / 

a. . . 

[0072] Therefore, eccentricity epsilonx-z of the x-z flat surface of said ellipse ball And focal location fx-z It is 
shown by epsilonx-z =(c2-a2) 1/2 / cfx-z = cxepsilon x-z. and is eccentricity epsilony-z of a y-z flat surface 
similarly. And focal location fy-z It is shown by epsilony-z =(c2-b2) 1/2 / cfy-z = cxepsilon y-z. 
[0073] Here, in the lens which has the shape of an ellipse globular form, when Eccentricity epsilon is the inverse 
number of the refractive index n of a lens formation ingredient, as an arrow head shows to drawing 1 1 (B). from the 
outside, it converges on the focus F of the one distant from an optical incidence side, and a light parallel to the 
optical axis which carried out incidence is diffused. 

[0074] moreover — if it is "epsilonx-z =epsilony-z" in an ellipse ball — focal location fx-z of the direction of x-z. 
and focal location fy-z of the direction of y-z It is in agreement. Therefore, by being equal, namely, making x-axis lay 
length a and die-length b of y shaft orientations into a=b Namely, the path of the direction of a x axis and y shaft 
orientations sets the configuration of an ellipse ball to "x2/a2+y2/a2+z2/c2 =1" from which the path of 2a and z 
shaft orientations is set to 2c. Furthermore, by setting eccentricity epsilon of this ellipse ball to "epsilon-(c2-a2) 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/01/21 



8/9 v 



1/2 / c=1/n", it converges on the focus F far from an incidence side, and a light parallel to the optical axis which 
carried out incidence to the lens is diffused. 

[0075] The optical diffusion plate of this mode the configuration of micro-lens 42b by which two or more 
arrangement is carried out on the whole surface of the lens substrate 40 based on the above-mentioned knowledge 
By making it in agreement with the focus F of the one distant from the side to which it carries out to some ellipse 
balls which fulfill the above-mentioned conditions, and light carries out incidence of the optical outgoing radiation 
section 44 (40s of namely, lens substrate sides by the side of micro-lens 42b and reverse) The collimation light 
which carried out incidence to micro-lens 42b can be injected as the fully diffused diffused light and the thing 
unnecessarily shaded in the protection-from-light layer 46 since incidence of the collimation light which supports an 
image is fundamentally carried out to Focus F — there is nothing — therefore, high — the brightness diffused light 
can be injected. 

[0076] therefore — since the collimation which supports an image by using the optical diffusion plate of this mode in 
LCD which attained wide-field-of-view cornification with a collimation back light and an optical diffusion plate is 
fully diffused and it can inject by high brightness — a large angle of visibility — crossing — high — contrast image 
display can be performed. 

[0077] Moreover, it is as above-mentioned by having the protection-from-light layer 46 that there is also no 
contrast lowering resulting from outdoor daylight being reflected and being crowded by there being no display 
nonuniformity by the stray light etc., and having the acid-resisting layer 48. 

[0078] Such an optical diffusion plate 17 of this invention should just fabricate using 1/2 / a=[(n2-1) n] xcf=c/n 
drawn from the above-mentioned formula as an example. For example, what is necessary is to really fabricate the 
lens array 42 (micro-lens 42b) and the lens substrate 40, and just to fabricate the lens array 42 and the lens 
substrate 40 so that a may be set to 37.1 micrometers and f may be set to 33.6 micrometers when the formation 
ingredient is [ c of micro-lens 42b ] 50 micrometers from acrylics (n= 1.49). 

[0079] If micro-lens 42b fulfills the above-mentioned conditions, the configuration (the small side) where the ellipse 
ball which definition is not carried out to an ellipse semi-sphere configuration like the example of a graphic display, 
but fulfills the above-mentioned conditions was cut similarly in locations other than the center position of a shaft is 
also suitably available. Furthermore, definition is not carried out but various kinds of configurations of the 
configuration of micro-lens 42b at the time of seeing from the configuration of an optical axis, i.e., direction, of 
optical plane of incidence (interface with the lens substrate 40) of micro-lens 42b, such as a rectangle and a 
hexagon, are also circularly available. 

[0080] Here, as this mode is typically shown in drawing 1 1 (B) and drawing 6 , it is desirable to arrange micro-lens 
42b so that the closest packing may be carried out so that micro-lens 42b may be arranged on the whole surface of 
the lens substrate 40 by the highest consistency, using the configuration of the optical plane of incidence of micro- 
lens 42b as circular. Thereby, the field which cannot inject the diffused light can serve as only a gap of micro-lens 
42b shown by black painting in drawing 6 , therefore can make the plane-of-incidence product ratio of the light to 
the lens substrate 40 90.7% (=pi/(2x [31/2])) at the maximum, and can obtain an optical diffusion plate with more 
high effectiveness. 

[0081] or it is typically shown in drawing 1 3 (A) and (B) by using the configuration of the optical plane of incidence 
of micro-lens 42b as a hexagon — as — roppo — being dense (the shape of a honeycomb) — it is also desirable to 
arrange micro-lens 42b. Thereby, only the field of the outside of the circle inscribed in this hexagon shown by black 
painting in drawing 13 (B) can become, therefore the field which cannot inject the diffused light can make the plane- 
of-incidence product ratio of the light to the lens substrate 40 90.7% (=31/2 pi/6) at the maximum, and can obtain 
an optical diffusion plate with more high effectiveness. 

[0082] Circularly, definition may not be carried out but the configuration of the optical outgoing radiation section 44 
may also be a configuration of the various kinds according to the configuration of the optical plane of incidence of 
micro-lens 42b which is in agreement with the optical axis (z-axis) of micro-lens 42b in a core like the example of a 
graphic display. Although there is especially no definition also in the magnitude of the optical outgoing radiation 
section 44, it is advantageous in respect of the optical difFusibility ability after preventing the stray light so that it 
was small, and it becomes advantageous in respect of the utilization effectiveness of light, so that it is large 
conversely. Therefore, what is necessary is just to determine the magnitude of the optical outgoing radiation section 
44 suitably according to the application of an optical diffusion plate, magnitude, the size of a micro lens, the optical 
diffusibility ability demanded, the brightness (display brightness) of the diffused light etc. 

[0083] Although the above example is the liquid crystal display of this invention using the optical diffusion plate of 
each mode of this invention, it shows the conceptual diagram of the rear projector equipment of this invention which 
uses the optical diffusion plate of each mode of this invention for drawing 14 . 

[0084] The rear projector equipment 60 shown in drawing 14 has the rear projector engine (it considers as an engine 
hereafter) 62 which injects the diffused light which supports an image, and a screen 64. A screen 64 has Fresnel 
lens 66 and the optical diffusion plate 68 which is either of the optical diffusion plates of the 1st - the 3rd mode of 
above-mentioned this invention. A screen 64 displays an image on a screen 64 by making into collimation light the 
diffused light (diffused light which was injected from one point and which has directivity) injected from the engine 62 
with Fresnel lens 66, and diffusing this collimation light with the optical diffusion plate 68. In addition, in drawing 14 , 
although Fresnel lens 66 and the optical diffusion plate 68 separate and are written, actually, both approach and are 
stationed. 

[0085] With the conventional rear projector equipment using the screen using a lenticular lens, although a good 
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angle of visibility is obtained by the longitudinal direction for example, sufficient angle of visibility for the vertical 
direction cannot be obtained as above-mentioned. On the other hand, since collimation light can be diffused good in 
all the directions according to an operation of the micro-lens array which comes to arrange the micro lens which 
has various configurations, such as the shape of the semi-sphere configuration mentioned above or a harf-ellipse 
globular form, an image is observable from any direction with a good angle of visibility with the rear project 
equipment 60 using the optical diffusion plate 68 of this invention, moreover — since the collimation light which 
carried out incidence can be injected without futility — high — brightness image display is performed and the high 
image of contrast can be displayed covering a large angle of visibility. 

[0086] As mentioned above, although the optical diffusion plate, the liquid crystal display, and rear projector 
equipment of this invention were explained to the detail, of course in the range which this invention is not limited to 
the above-mentioned example, and does not deviate from the summary of this invention, various kinds of 
amelioration and modification may be made. 
[0087] 

[Effect of the Invention] in the above, it explained to the detail — as — the 1st and 2nd voice of this invention — 
without the collimation light which the optical diffusion plate [ like ] shaded the stray light which it not only can 
diffuse the collimation light which carried out incidence good, but carried out incidence by the un-proper optical 
path good, and carried out incidence by the proper optical path shades — good effectiveness — it can inject — 
namely, high — the brightness diffused light can be injected. 

[0088] As mentioned above, as explained to the detail, the optical diffusion plate of the 3rd mode of this invention 
can diffuse the collimation light which carried out incidence good, and can inject high brightness and the fully 
diffused diffused light. Moreover, the liquid crystal display and rear projector equipment of this invention using the 
optical diffusion plate of each mode of such this invention are high brightness, and can display the high image of 
contrast covering a large angle of visibility. 



[Translation done.] 
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♦.NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the notional sectional view of one example of the liquid crystal display of this invention. 

[Drawing 2] It is the notional sectional view of one example of the collimation plate used for the liquid crystal display 

shown in drawing 1 . 

[Drawing 3] (A) is the notional sectional view of one example of the optical diffusion plate of this invention, and (B) 

is a conceptual diagram for explaining an operation of the optical diffusion plate of this invention. 

[Drawing 4] It is the notional perspective view of the micro lens for explaining the optical diffusion plate of this 

invention. 

[Drawing 5] It is the notional sectional view of another example of the optical diffusion plate of this invention. 
[Drawing 6] It is the mimetic diagram of one example of a micro-lens array used for the optical diffusion plate of this 
invention. 

[Drawing 7] (A) is the outline perspective view of another example of the microHens array used for the optical 
diffusion plate of this invention, and (B) is the mimetic diagram. 

[Drawing 8] It is the notional perspective view of the micro lens for explaining one example of the optical diffusion 
plate of the 2nd mode of this invention. 

[Drawing 9] It is the outline perspective view of one example of the micro-lens array used for the optical diffusion 
plate shown in drawing 8 . 

[Drawing 10] It is the notional perspective view of the micro lens for explaining another example of the optical 
diffusion plate of the 2nd mode of this invention. 

[Drawing 11] (A) is the notional sectional view of one example of the optical diffusion plate of the 3rd mode of this 
invention, and (B) is a notional perspective view for explaining one example of the micro lens of the optical diffusion 
plate of the 3rd mode of this invention. 

[Drawing 12] It is the notional sectional view of another example of the optical diffusion plate of the 3rd mode of 
this invention. 

[Drawing 13] (A) is the outline perspective view of one example of the microHens array used for the optical diffusion 
plate of the 3rd mode of this invention, and (B) is the mimetic diagram. 

[Drawing 14] It is the outline perspective view of one example of the rear projector equipment of this invention. 

[Description of Notations] 

10 Liquid Crystal Display 

12 Liquid Crystal Display Panel 

14 Back Light Section 

16, 17. 68 Optical diffusion plate 

18 Collimation Plate 

20 Housing 

20a, 32 Diffuse reflection layer 

22 Light Source 

24 40 Lens substrate 

26 42 (micro) Lens array 

26a. 42a, 42b. 50, 54, 58 Micro lens 

28 Optical Incidence Section 

30 46 Protection-from-light layer 

44 Optical Outgoing Radiation Section 

48 Acid-Resisting Layer 

60 Rear Projector Equipment 

62 Rear Projector Engine 

64 Screen 

66 Fresnel Lens 



[Translation done.] 
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^ XC (R ; ES. A, B ; S r S 2 t 

XtanO+R ({EL, 0 = s i n" 1 (l/n) ) 

+ y2/a 2 + Z 2/ C 2 = lT?^:$ix5fflR3*<0— U 
X'hV, ^Om-b&itf. £ = (c 2 -a 2 ) 1/2 /c 
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[f*#>Sl] wyXSffit. lulEw-^XSteoi BtcBS 

itjfBl->'XS;K<D®tfT^£:n ; SfjiE^V-XS® 

u wXcoiM'X&S r ; t Lfcfigfc, TIBjS 
Sr^2txtan8+R ({IU 0 = sin 
-1 (1/n) ) 

W^n»-Cfc9» *«;fc*TnEBSivC^<5. fe^VN 

[«#*3] u>"XS«£, StflSW^XStScoi ffi»cga 
©3fc«it— Srt-S , * J 'C!>*:*i-5ie»0*ttJ*t»i:» MSB 

*>o, tfj|SU^XS«<OSST*Srn ; MfEW-^XSig 

x 2 /a 2 +y 2 /a 2 +2 2 
£ = (c 2 -a2 ) 1/2 ^0 = 
(±fB3£ [1] [2] fc*iV^\ xSJitfyftU 

^XSSffi^fafc. zf4ftffc£r6]-£r, n^^o^ 

14, 3tem#fl*»&AfcKK:AaJ8"<?*>?K A^MfCE 

[H^IO] 7U^uvXiSI** 
1 ~ 8 ©V N-rn*>K!E«cD}ttei!i:«i: Sr^-T c i: 

[000 1] 



COia^|o]<0-7-< £ ci uyX©t-YX$:S a ; liufEft£ 
BWia^|6]C0-^-Y ^ n W-Z/XtOIMXSrS b ; tlfc 

Sa^2txtan9 +A 

Sb^2 tXtanfl+B ({S.U 0 = s i n" 1 

(1/n) ) 

' »4, KQjifafrbfLtz.m^JjWX'tb'O, ft*«l«t?ffi 
[ft** 5] uvXSSi:, HulE^vX^^OlE^ge 
-f^n u-vXi:a3?ffi^fe$tve, WE^^nvyX 

fluET-f^ ci u^Xw^^TIES; [1] -C^iSaxSlf 
20 R3$CD— gee, /5»orO*gP33*<7)$l<0*£ 34STE^ 

[2] ^ b^r<D«R«(4, }tasA#t-r?><H!l 

/ c 2=i 

1/n 5£ [2] 

felt 5£H»Aft©a«»lf l-I t, l¥U<f±» 

30 -f*5o 

[0 0 0 2] 

©f^T'wat, ^A«^g (lcd) <r>mm 

5fe(4CRT (Cathode Ray Tube)*S±S(ETfeofclSJRffl^ 
[0 0 0 3] LCDJ4. /J^ti*S^T*)5, »V\ U 

40 nftw&tfiB* (m^* s »o . as^-is] 

[0 0 0 4] ^Jc, Hu5z&<7D<t 5^E^ffl<offlj^-ei4, Pi 
14, Pt^»riS*©t t ^<0f B t 5. ^©fe 
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a«FAK:(S#-f 5H<ll= I >'h7^ h©<ST*»U 
<. J: 9 rani 

[0 0 0 5] LCD£JESa^Hk1-?>;fr8:i: Ut, 

5^*P?>^tV^ (#4i¥7-7 1 6 2 

^sp6-9 5 0 9 9#^^#P.) o rcO*-jfeT-(i, j£ io 

[0 0 0 6] LTLCDKffl^tu 

[0 0 0 7] =y^-h*Sr3tS£»«t?tttic$-tt 
^^Hfc^tSrWtbi-^ISifv LCDcDJEm^'fliSria^ 

[0 0 0 8] Sfc, &»A<E>fS)Stt, 9T7n*Sx.9f 

mmx'^mmx'ibZo yr/D^^^stm yr 

!)T^bv?i^#M©^> y— ^tt, — 

Sr, 7^fyx-e = y KjtJcL-x, 
[0 0 0 9] b z*>&. ro^^y-y-eit 1*161, 

[0 0 10] *<Dtc#>. A*tUfc=y ^-HftSr+^K: 



4 

[0 0 1 1 ] 

[*9|jWSHfeL.fc 5 *■*-*«»] *3BMOBW»±, AW 

aijE**K-eA«t ufc=? y * - v%*m.m£ < #tm 
7* hoigvNis^^^-e^^jRfB^SB^bi/^y 

[0 0 1 2] 

[lUl&S?&:-r5fcfc<D3MS:] ±|Eco e6<3S:jl^i-Sfc 

-(DwvxssoiffitciaB^^sttSc^^'i'^' 3 

HulEU>-XS«©J?;$Sr t ; StlfETtffiWascoiiigS: 
R; fi9iB-^"f ^ >a I/yXOf-f XSr S r ; t LfcKI 
{C, TIESC fSr^2tXtari6+R (fit, e = s 
i n-1 (1/n) ) j §rS§fc-t-w«!:&#mi:-r57ttt«c 

[00 13] " "t\ r<D3t{£fi!t«{ct3V^-Cli, flfJlE-^ 
^^ovyXis, 7ttt*(6]A^^fcPtcR^-Cfc!9, ft 

[0 0 14] _hlE(D@l!i<>£:^fe-r5fc«>^ 

XSffiOiffi^idS^HS^co-T'i'^nix-vXi:, r. 

7tmit§Bi:> ^W7tlil*t^S:aoT*fJl5U'VXS«co 

U *»o, ttrlEW'^'XS^a^Srn ; ffiiaw-vX 
ISOfJ?rt ; fltrlETtttlW^W— ia<D«^4- 
A; HtlE7tmitSP<Ot>5— *<0fflcog$5rB ; ftulS 
ft$A(D5a*l6]<DHfFlE' i: ?-<^ a U>-X©-y--rXSrS a ; 

mi5*$ b wia*i6i©sfiiE-7-r ? d u>xcr>-y--Y xsr 

S b ; £ UfclglC, TES rsa^2txtan0 + 
A, S b ^ 2 t x t a n 6 +BJ ({fib, 8 = s in" 1 
(1/n) ) Sr^fci-r t*#^i:-r57tlfi««^«^ 

[0 0 15] ^<D7tte»fe»C*JV^T, IWE-vW^ 

nU^X*5, Tt^^^^afc^cE^-C-fcO, IE* 

^. 

[0016] ±.m<DB(to&mf$.ir 
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3 ©«*©3tetfc««tt, ^>^SSt> :©i/yXSffi 
©lffiKKfi^HSlSgccDW^n u>-Xi:, StflEuv 



* CD^^TiESt [1] T'^$H5tin^O-$|5-C% 

tic r^tiR^ii, ftriSAtti-s^^t^co^ 



.2 /a 2 +y 2 /a 2 +z 2 /c 2 =i 

. = ( c 2 _ a 2 ) 1/2 / c =i/n * [2] 



(±!E5£ [1] *54:tf [2] K*S^T, x *5 4. y f4 U' 

[0017] rw-C, wW?tt£»«tc*5VN-Cfi, milE^ 
-Y ^ n uvXa*, ^W^-|6)*>t 5 H.fc^lc:n^-c > fe9, ft 

[0 0 181 rix^W*^PJ©^l~m3WlS^ 
[0 0 19] #»W©*ft**SWtt»- ttAft*% 

[0 0 2 0] $fe(w, *^©y77'ov ! i^^lt 
(4, **y — 7W*/n<':'Xi:tMS#36W©#ffi 

[0 0 2 1] 

[0022] in i i-s ^m<om&m^w:^>— mi&m 

S*3£*i-T5) 1 0(i v ®^co*^¥iS:i: 

(£TF, LCDttS) "C, «***^*/H 2t. m 
***'<*/H 2lc=> y ^— h3t (W3t) 

[0 0 2 3] E]^0iJ»C*JV>-C, t&ik&TF'*-*'*' 1 2(C 
(4, dixfcffiSH"* K?-f'< aMftKSn 
5„ #3geJcoS^S£g 1 0lcf4, @Hfe&£<Ofc 

1 2, jftttffctSl 6*5iOtt&|EK7'f^<^ir(OgB*tSr^ 



[0 0 2 4] r©*^«l 0»4, Si§S)<E>LCD-?fc 
•5, :d*/Tigl OlC*5V>-C»4, ilf&cDjgiggfcD L C 

Dtmm^. 't-vtv-i vu\ 4d^itffi$*ufc3 y ^ 

[0 0 2 5] ^s^V-f 1-2B1 414, ifctPa^/^A- 1 
2*5^Lfc®^Sr«fg-r5fc*©/<?/^7l' hit 

t. a y h^srttm-rsto-c. ^y^-h^is 

i;, ^^^2 0^ ^2 2 £ Sr*-f-So 
[0 0 2 6] ^p^v*^ o»4, -S^MiiH-sm^cD 

aa $ ttfcTt Sr^ !7 v ^ 2 o co ftHB-ei? t a, ir^nxi- 
y *— h*SrWWi-aw t*s-c#5. t£»s*t^2 

0 a{C«!t#k|5fi3e»4/j:< s T/WS;-7-(Al203) 

/ni 7 ^>- ; /2 0cortffilcM*LT?^^i-5)t£SfcStt 
[0 0 2 7] ^I7v 5 >'^2 OrtlCtt. 7ti!S2 2 3^iRM$ 

[0028] =>y^-h«l 8(4, %m.2 2*^ltffi$ 

2 OcoMDSrWS-t-2..}: 5(dB£a$n.5). =y^-K« 
t LT»4, 0iJ^(4> 2«c<0^»X^i/-hu>'XSrfflv* 

$H5 = y>— h«l 8>^|SftJffl$i^TV^?) 0 
[0029] ^co=>y>-K«i 814, is^wwyxs 

t5 2 4 CO— ffifcl, *m&(D-v< 9 o Ui^X 2 6 a £ 2 & 

i/yX7Witi) 2 6 4rft5. xfc, u-yXltg 
2 4©U-yX7H" 2 6 i:iS5<B!lcDEIC(4, ^-^-t'^nU' 
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yX2 6a (on-axis) LTftAttgB 

T» l*l3 0«$nt^5. ftAttffifc: 

ihS 4 8 Kg^T&ffeSJtS 3 2 *7gjfcLfcEJ0rf±* £ 

[0030] = y htgl 8tt, l/yX7W2 6© 
1 2fC|S]JtT^l>^V^2 0!c@)£^tu 

[00 3 1] Sfc, 7fcA#tgB2 8 Lfctttt, 
ffi»K*tS3 2-C»5tAy^KltX$HTf-Klt$ttT^'? 
i?^2 0rtl:M$ft, te»Stt«2 0 a XRtt^tbT 

J£ifeS*tB3 2 5riiiSLTt, 3£3tS 3 0 -CSSft^S 
CDT% 3y*-hft©»fittteT<&roHfc*5«3fci»4 

[00 3 2] m^J©3 U ^— hSl 8J£JJ1-cD£r£L^ 
Mt Lt, ^^^W^-f ^ n U>-X 2 6a J^X-T, 3fe 
SiH4©Bfc# (t*— X) £rfflt>\ tf— X<D— gBtfSjSWft 

S, X»^-MiB3tUTft53y^-h«t«S«**t 

[0 0 3 3] Hu5zB^<t /t-ytyJ hUl 4frbM 

[00 34] 1 0 IC&l^T, m^'** 

^/VffeS. -HlWt LT, 2tfe<D#7X£«<E>K|k: 

[0 0 3 5]&oT, $/T^/H 2lt *9 — -Cfc* 
/^D-et>J;<> iSifaWtt^ «t*-fe/K TFT (Thin 

Film Transistor) & £*<Dlgfb#iS: (*^ -y^"^^ 
■?•) , -f*7y?-* V y (BM) ^{wtWfcRB^fi* 
t\, fbfl^e— Kt>> TN (Twisted Nematic) 

K, STN (Super TwistedNematic) K, E C B (El 
ectrically Controlled Birefringence) : t— K, I P 

S (In-Plane Switching) ^E— MV A (Multidomain V 
ertical Alignment) h°mcO±X (DWjVf*— K^flJffl 
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[0036] m^<^^ i 2 icAtt, aifi bfc^tti, m 

/<*>ui 2 £i§i® Lfc®^SrS^i-5 => y ^ — r-ft&ft 
i£»tE 1 6 T'ttlfH- 5 i t £ J: 0 s L C U<Dmm^-kit 

**SS«l Ofcfcv^Ttt:, ::tf>?fci£18:«l 6fi. #3§w 

io [00 3 7] 13 (A) C« *&W<D%i KDmm<D%& 

15:451 6(i, «^<ou-^XSiK4 0(D— ffi»r % 

i/yX4 2 a & 2 &5n#)t£#&:K*iJ LtiiSv 
-T^DUVXTW (J£J.T> I'VXrWcti) 4 2 
Sr*i-5. ^Xi«40©l/yX7W42t 
igffillWtBKH, D>yX4 2 a ©Jtttt t-tS; 

— & (on-axis) LTR^<D^ttlttg64 4 d5^5g$tt, r 

j&$*vo^ 0 $btc *^ffi («!S5E) tcti, mmz 

20 3fcU.ltff4 4«^^I«)tIoT > R#t^lh (AR) 

[0 0 3 8] rc0^tt£»iEl 6tt, U-VXTW4 2fiJl 
Sr^^/H 2t-f6]ltT*^El 0lcgaB£*x5o 
^^^^/u 1 2 SrSii Ufc, pj^Sr&«fi-?) = y ^ - h 
?t(i, H13 (A) fciO 5 (B) »c«5S;«jlc^$H5J;5 

v^^uUyX4 2atAWU atff^tuT, ^-f 
n UVX4 2 a*5±0 5 l^>'XS«4 0 5riiigLX, U 

30 [00 3 9] *&w<Dyttitmm 1 e \z*s\^x 

tt, Bfa£cDftm#tgfl4 4EA^Ji, ig^4 6T'«^T 
l/^WT*. 3ttt««l 6tca3E^AItt^^ofci^3t*5 

Lt^fl§«i:LT, iS^4 6(D±g (^®) K 

40 [0040] r.w«t ot£%fcW&i 6»cjov>x, yyx 
S4S4 ofcitluyXTK 4 2cowt-«^ #t-Pfi^ 

o t yyxr K42t — tetfmxhm&<n>\>v>* 

XS«4 oolBWlwttWfcKJfetittv^, 7ttt«ctt^ 
^CD.'&X, 1. 4~2-Cfc5©^f U\ 
[004 1] <CJ3, («t"5, 7t0b#ta5* 5 ^ 

<D^«t-&tf) »C*SV^"CI±, ■7^f^D|/yX4 2alt 
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t>. Sigl-ftJ^^Itg^fe^o #3891 mffi) Kfc 

VNXIi, -7^ 9 X3 i/yX4 2 a ©ftAtiffi (U^XStS 
4 0 troftfl) <DW^ %M?5fafrh5Lk- 
m<V-f< V o ^VX4 2 a ©7^(4. R^(cPg]£li$H 

I 0 0 4 2 ] iS3tJB 4 6 *S 4tfK:t*K.lt/l 4 8 ^(i^tc 
RBS6«4&<. ^*p©t>©3&s*WPIffl^rtB"C*>5. — «i 
Lt, WftMA 6 t LTf4. *5v<*/H 2©BMKffi io 
^b;ft5#-#>^7:y*&^if^l 5 K > *< : '-k (Cr) 
KltB*5JtS4 8 t LTf4. yyftT^'/^ 
(MgF 2 ) fcJBi^SRItKJt***** -tivPixW^* 

[004 3] ffiftS 4 6 *J J:T/^*tKitS 4 8 
»U:fc4*fcl8i£f±fc<* *m#Ky5DT, *««r»*t- 

4 4(4. <k*P©#i£. 4St*BO*ft-CfMI**tfc *° 

^ u i^yX4 2 a SrflJffl L> 7* h US?* h«trJBV»fc 
-ir/W7 T 7 -Y ^ V X'Wm t> 4 t \ 
[0 0 4 4] S3t«4 6HXXfm.mP5±m4 8©J¥$(C 
t<»fcl»3fett*<» »*H*t*Ct, 

T. WSSrfo*9J?<-t- ; 5i:. 3tait»4 4 i»fclttti* 

[0 0 4 5] HI 3 (A) *3J:0! (B) tC^$n^^Jt-*3 *> 
<^Tf4. l/yXIS4.0OI/yX7 W 4 2 fciSKB!l©ffi 

XSfi4 0©l/yX7H" 4 2 i:i2{B!)©®t-iaa5 4 0 a 
fcftttT.' w©fl»4 0 a©i»a5S:3tWJit*PiJ4 4 t LT 
U^. roj:5*fii*»4 0«tt» •flH8ioriW*ft'C<1 s 
SH-*w44i\ 

[0 0 4 6] *3SW©3teifc*Si 6lC*5l^T 

14. HI3 (A) . (B) *J,ttJ 5 El4tc:^:$ix5J; 51-. 
^yXI«4 0©Sifr*£rn. uvXStg4 0©J1$ 

OfcttlttSM 4i* 1 bv/f ^ n 1/VX4 2 a £-C©SE 
«S) trt, JttH#tS64 4©K@*R. W^oyyX4 
2 a ©-tf-rXSrS r CE1^0y^*5V^Tr(4:. * n 
X4 2 a#!¥i&re;fc5©T% *ttS-r55S©ie*i) t t 
fcKttC. 5£ 

SrS2tXtin(+R (fit. 8 = s in" 1 (1/ 
n) ) 

[0 0 4 7] El 3 (B) ICCT$*b£ J: 5£> fuu 
>^X4 2 a ICAltUfc^ y ^- W^ouyX 
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4 2 a©ffitfr35nKJSCT®tJT£ft. **l-WLtftg 

e iTittrLT yyXli4 o©-v-i' * d u>-xtiS&ffi 

hi 3 (b) q>\cmmnx~7rshz> £ 

^ n l/yX4 2 a K 4oTAlt Lfc= !M - h^At 
< Sift $ ft. ife5VN»±S»Td5,h$<, Jtffi»»4 4EA^ 
£AlH-$i:. aE3tJi4 6-ca*$H-CU*V\ ^r© 

[004 8] -vW ^ o I/yX4 2 a ©fcSffciBKlAJt L 
T. ®m£tltc=>V *-hftl±. Bt55i6©«t5»-. 
1 T-v-f ^ o l/yX4 2 a ©7^lC|p];ii»o-CiSfrt"5o 
:*t\ 3tmtt^4 4(4. #7^^Dl/yX4 2atM 

/f ^ n uyX4 2 a ©fc5f iCAM Is KflT^tWbift 
©)t#tmSP4 4tcti»t53tWi:©E^*iS]—©^KJ* 

»*. r t x t a n e i j -e#a-e«\ r©^»i** 5 r t 

xtanSi ±R/2j ©^HT-fcixti. ^f^^ 
X4 2alcA*tbfc=y^-h3t(4. St*S-t"S ^fetHMSe 
4 4 KAM-r 5. 

[0049] i"^^^.. )ttfe®:« 1 6 }CA*t Lfc@&i£ 

5fc*(C«±. v^^DWyX42aOt'fXSr. 1 ^> 
XStg40©ff$t. 3tW*t^B4 4©j£^RS:jiiElc:^; 

^-r ^ r t &mmx'h k> . ttris rsr^2txtan8 

+ RJ ^Ifcni'KiD, WXSr ( f$t« 
JglO&CT. yyX4 2 at^Alfbfca V 

[0050] ^B^icfc^x. e»4. uyxi 

^^©feglJlClSoT. f» = s in -1 (1/n) (n 
f4^©iS»T*) J -CjlHi-C**. MxLt^. uvXS« 
4 0©^W^* s T^ y ^-Cfoixtf. Stfr^nttl. 4 
9t?fc5©T. 6 144 2. 16° 
[005 1] tot, #^PJt- <£*U4\ )tJ£»t5 1 6 

8^^-r5wttc«t!9. ^©^u^^-icieia-t-s=>v 

h®Tt^^©(4. tfJjiB©it5*)-e*j5c 
[00 5 2] #3§WC:*oV'>Tf4. ^"f ^ o l/yX4 2 a 

tcAMbfc7t»4. -e#?>^tt#<?tai**aJ4 4^b*tm 
^j^»s^©^;-e^fiJT**>5©<4. t>*> 

^/^©wt-efc?), ^©fc*. t^XSrli '2txt 
so anfl+Rj ti- t;H-5©a s &t>$f*L-l'^ w*L"C 
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y^^ft'feS. t^-oX,, 1MXS r £ '2tXtan 
0+RJ .tiP^^ct^B&ISl-iri-SrirtcJ;?), W 
?Di/yX4 2 a $r**PSK*Uffl LT, . *«fc8b*J: < 

[0 0 5 3] #J;tli> uyX7W4 2il'VXIS4 

o k *ria»*ixfc<>«)"c*> 9 , w>mm&r>; v >^ 

(n=l. 4 9) , 1^>X1S4 0<DJ¥$ t#6 0 
m, 3tffittgB4 4©fgR^l 0 ju mCO^g-Kli, -r^f 
^Dl/yX4 2a©t'fXSrS:9 8. 9umEilltt "> 
*Ui<fc<. #J;Ltf, t^XSrSrlOO^rattirt 

£5o fcS^i* ^^DUyX4 2aOt'fX 

SrlClSCT, u:/Xg;&4 0<DJ¥$*5j:tfftti}ttgiU 

[0054] *«8« (*tatt»4 4i>mm<nmm 

IK) $rR^i:U-C v El 3 (A) fciU 5 (B) ^i6l:i 20 
<fc b -vi 9 n 1^>X4 2 a SrSSS^ 

X 5 fc^-l* * n l^yX4 2 a ^gaS^ 

tt-tt, 0 6 ^^HMI3 •C^-f-^'l'^ a UVX4 2 a<Dffi 
figcco^irfc?), |o"C« v^?PU'yX4 2a©3tAW 
ffii u>-XS«4 0i:<D®ait, -r^t?*,, u->-Xg« 
4 Olc^j~r^^OAltD5Wtt,5r*^:-e9 0. 7%(=* 
/ ( 2 x [ 3 1/2 ] ) ) r £ . i 9 

[00 55] fcsv^i. ^ffiillcfc^Ttt, mix&©«fc? 
|cftAt*Btf>7f^£X^^£ UT, HI 7 (A) 1s£Xf 

(B) icm^J-^^ti-Si 5 fc, /sjTM& (/N-X?A 
W ? n l'i'X4 2 a SrEItiOtff 

7 (b) ^kh^t^-k z<Dj<ftmzfHm-i-Z)Pi<D 
9\-m<offi$.<o?i-bt£9 . Sot, i^yXSffi4 oicMi" 
5}t<DAttffi«*t£ft*-t?9 0. 7% (=3 1 /2 «/ 
6) J:«J»*OKVNjtl£»<RSr»5 

[0 0 5 6] fc4b\ #*S*fc*J^-C* W^f^X4 
2 aWftAttBtfSR^feS^Kfi, v^ni/yX 
4 2a ©t^fXS r ft. -tcoK&T?*) tK 7^Bl/y 
X4 2 aO^tAltffi^^^B^a^-W^^tt, W 
^ p l^yX4 2 a ©•th'T XS r fi, ftAttffi<D 1*9 

[00 5 7] £ULIft91 bfc«-Ctt, 3teffil«B4 4 fiRJfc 



7.2 

cot 5— ;fr<0i2CDft££B, v/f ^nvyX©MSES§ 

A©iai-MJ[£;-t- ; 5*"isiw-^'i'xsrs a , 7^oyyx 

©SulEft$B©iatcmi-5)*f6](Of--l'XSrS b, 

Sa^2tXtan9 + A^itf S bS2tXtan6 
+ B 

[0 0 5 8] ^<D*»K:*iVv-ct>, JE^<0)tm*tgC(*, 
(JS^W^ifewS^) Sr-T^^ouvXoDJtWlt 
-gc$-&TS££*v5o ££>K. v>f^PUyXCt-{ 
XS afcitf S b»i, 3fctm*»fciaiClRl* Ottt£*'k 

(A=B) XhfttS. -7>l'*aUi'X<DiM'XWu 

(A=*B) XhtltS, •?<< W^XcDIM'Xfi, 
-^^ ^ n uvX05^A*ttBco^(crt^i-5. Jtlillttt 

[0 0 5 9] HiJx6<D$fU (oW&bmm^. 
^0J©^2©ffifil<D^««{c:«t*L^ )t*£««lcA#t 
bfca y hit Sr. 5FKfca*i _ 5w4:«S!te<, fftk' 

te< : mjE\z&:wtytbLxfiim-tzz.b&-?%. mmmtt 

M^SSrtroT, JKt^if^ tc^fcor, Bayh7^ 
[0060] 7i*5, i o^ttt«5:!K(4, ytftftncDMWifc 

G-rz>Ktt:Wtmbmm<om!&zm-rz<v-?. ut<o®.w 
[0 0 6 1 ] jE^o^ttbitgB 5 2&mirz>m 

^m5CWtw^-r o v^^Bl/yX5 
<Diawft$ttA = B-efo»3 . t¥oT, v/f^DUyX© 

i^-rxts a = s b-e*>5. *€ajic*jv^x 
tt,arsa^2txtan8 +AJ Sr®fc-ft{i<tt\ 
^fc, WXS a Sr r 2 t x.t a n 0 + AJ «t 

[0 0 6 2] r<0)tm*t$iJ5 2&iEjj]&<Dyt1)t&mzte 
V^T^4, l/yX5 4(D3tAWffiW^Sr^{±l*t 

2 bmCfa%<DJE*Mbl,X, 09tC«^tCl^^ 
4x5 ± 5 t-, ? a uyX 5 4 &62ffii-£ 

wixtcit). uyXS«4 0tcMi"5)t 
(E>AWffi«ifc£r. t*"Cl 0 0%i5<tc-C# x ^Jc^j 
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I 0 0 6 3 1 El 1 o *#»©3fctbit»«:*r*-s«fc 

* D l/yX5 8 tf>ftttJ#tg& 5 6 (D&mliftW'f X£ S 
a, pMia:frr6]<o-!MX£s b, ^JWfl-temJfB^i 

-fXSaiiiySb?: r2txtan8+A> 2txt 
anO+Bj it) t«^#l^ll&ISl-i:-t-5©/iS^*L 

[00 64] Z.<D%\&%SU 5 6 dSft^COftffifgr^U:** 

ttgB 5 6 k ftffl i: ffliB©Jfc#lR)— ©ft^ 

ld#-f-5ft©Al*E«a:£>. S^-C l o 0%i£< fcT? 

[0 0 6 5] ZlwT's *^W©^if 1 0K*5l^-C 

«1 7fcffll^ri:i5-C#5. Hi 1 (A) #3591 
oil 3 <Df§«©?fcid:1S:« 1 7 SrfltsSBH^i-.' Hi 1 1 

(a) {Z7F-t-*&w<Dm3<Dmm<D%w:mfoi 7 1, m 

3 (A) \Z7jk-t*&m<Dm 1 <Dffi4*0%ffitt« 1 6 £ 
li, }fcifc«Mg 1 6 0-7 -f * n V^X7 K42 <D^-Y * 
n uyX4 2 a ©WSWCfcSOCMU, 3t*£» 
S 1 7 ©•^'f ^ a U^XT W 4 2 <D-?<< 9 a 1^>X4 

©IWBjfctMIl 

[0 0 6 6] Bill (A) lc^$ti-?)J; 3tfe*« 
1 7 ft. }fctt»«l 6 IBM*, ^(DUVXS«4 0<D- 
2 bfc2&5G«fc#RK2RIL"C* 

f, W * a uyX4 2 b fi, ffiRISSr* 1 OCDWO«f 



/4 



X 2 / a 2 + y 2 / a 2 + 
t = ( C 2 -a 2 ) 1/2 / c = 

ttHUKI) 0*J*F*, ?fctiJ#tgl54 4tC-f&u 1-/<e*>*>. 
-(O^F/^uvXg^ OCO-^-f ^ n 1/VX4 2 b t 

ig{ai<offi4 o s ic— si-^o 

[0 0 7 1] jg*P©«t «R« (*SRffi) ©^ 

tt, -«5*;, 

x 2/ a 2 + y 2/ b 2 + z 2 / c 2 =1 
£ = ( a 2 -b 2 ) 1/2 /a 



[0067] r. ©^tfe«c« 1 7 ft, i 6 k mm 

l/yX7K4 2{l!)SrS*/^/H 2 ICfaltT** 
^fil Otcffifi^JxSo *^*/W 2Sriij§Lfc, Bi 
fcSrfcflN"* =»!>;<— I* mil (A) *i«fctf 

(B) IwmsfcfcJfc^Sixa 7^f^wyX4 2 
bKAttU Sifter, W^yyX4 2b«<tt; 
u>-XSt54 OSriii^L-C, uvXgffi4 0 <D#ffiT?£ 

[00 6 8] *igB^©)tt£m« i 7 ic*sivct±, 

yttZ&fcl 6 iridic. m^©3tm*tSP4 4WI±, M 
?fc/f 4 6-CltJnt^5©-C. ftj£1&ffil 7(CSIE{CA 

a^JtiSS***/^^ 1 2fcA*ti-^r.i:'t>^<'^ 

. C.*fc\ $S>I-^ #*U^ffi«i:U-C, S)tl4 6©± 
Jf («*BB) SttBSlt^4 8»iS$ht^5© 

[00 6 9] il 1 (A) fcitf (B) \Z7*£tlZ>&)K 
*5VTtt, UyXSS4 0©uyX7H , 4 2.tiS»fll© 
ffifi^F-ffi-C^ r©ffit->tm*tgi54 4^3S$^5d5, * 
^P^Iir^RB^tt^n-f^ Hll 2tC^$tu5J: 

uyXIg4 0©uyX7l"f 4 2 tigffi!l©ffilc:£igiS4 

OaSrISftT, r. roifbg|54 0 a (E>a£E3r}ttil#tglS4 4 t 

LTt.iV\ CLCDi 5 ^fi^4 0 a (±, 

30 -efftRi-tt'tf^v^ 

[0 0 7 0] ^mmco^tmmm 1 7ic*j^-c 

(i, lai i (a) fc-itf (B) ^^^tu^J;?^. i/y 

XIS4 O^StSS^tSl^xtt^iUSylft, v-fi'BU 

yX4 2 bCDftWtfffa (=wyXSS4 oojfe^fS]) 
Srz*4tbfc^^, 7^?nl/yX4 2b©]gP. T 
IBS; [l] -C^£ix5?t«)<k ztet^-Sc-r^^SP]^© 
— get?, -7^ ^ n u^X4 2 biSr^^i-SWiN-© 

a^Srni: Lfc^tc, ^OffiR3*coBt<C^ £ TIB 
* ^ [2] t,cot?fct), 

1/n. ^[2] 

[0 0 7 2] ftoT, ltMfB«R3*©x-z¥ffi©l$<k* 
£ x _ z *3«t^,^i« f x -z tt, 
£ X _ Z = ( C 2 - a 2 ) 1/2 / c 

f x-z = C X £ x -z 

Pl^f-, y -zfi©iW £ y -z isiO 5 ! 

.£{£B f y-z 

£ y _ z = ( C 2 -b2 ) 1/2 /c 

50 f y-z = C X £ y- z 
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[0073] *R*»«Sr*i-SU'VXfc*sv^ 
S^-a-Kte, 011 (B) ic^Pp-e^i- J: 5 U:> *t-»*» 

[o o 7 4] ffinguc&^T, r £x _ z = 

Xfy-z jjfatom&MM f y- z $fc-T5o ftot, x 
W*|6jOft$a*5j:t/yW*|fi]Oft$bSr^U<. 

xtft*-|Ri*JJ:tJ t y'l4*^l©S* s 2 a, zte^ftog 
jS2ct45 r x 2/a2+y2/a2+ 2 2/ c 2 = 

ij tu s'^ic ^own*©^** * r £ = ( c 

2 _ a 2 ) 1/2 / c =l/nj t-t-Srti-it). 
Xlc At* Lfcftttl k Wt** tt, A*HB»» ^isV F 

[0 0 7 5] #*«©#t£tfcKtt, -Li2*PjLl-S-3< t> 
©-Cfct), 1^>-XS«4 oo— BHfca»saits*u5^-< 
* n wyX4 2 b ±IB*frfc»fc.-*i1!H#© 
— gut U fttb*fgB4 4 ^ Dt/ > 

X4 2btliO^S«ffi4 0s) Sr. 3t#A*f-f 

fc&fitt-*-* = y > - g^Ft-AM 

lot, WWitft*Wti:*SritUi-C#S. 

[0076] ■zntct). *mmv>%sm&i&m^ : s>zk 

[0 0 7 7] Sfc. «Jtf4 6S:*t5;i:ia!). S 

[0 0 7 8] J: 5 4*^91 1 7 it, ~M 

a= t (n 2 -1) I/ 2 /n] x c 
f = c/n 

4 2 (7-f^nl/yX4 2b) i: U-yXgtK 4 0 t 
fft£»£*bfc 0* *0»J*ttf**T^ (n 

= 1. 4 9) T\ ■7'f^ouyX42b©cA550/ini 
-Cfc^^l-ltx a 37. In nu f # 3 3 . 6 m m 
tteZ>£o\Z y l/yX7W4 2 J ?'l'yXSS4 0^ 

[0 0 7 9] W * n l/yX4 2 b »i, ±IB^?rilfc 



i5 

tcfiJfflpI«gT*fe5c S^t-. -7^^DUyX4 2b(0)t 
Attffi (i'yXig4 0 itfJ^ffi) <r>W,*k. -rtti^ 
ftlfcfrfta^Jl.fcKlcD-^-'l'^D l^yX4 2 b©»« 

10080] r:t s #tt»K:*5^Ttt\ sii 1 (b) 
io *jj:o5ia6icm^^n-^$tu5«t5{-, w^owy^ 

4 2 bO^AWffiw^SrRJKt Ut, W^uyX 
4 2 b§r*«^«T?UVX^ffi4 0<O-BlCiS?iJ-t-?xt 
i-5tt>*>. ff3E«t5J;5tcvy^nuyX4 
2 b SriaBi-?»ro* J »* r.*Lfc.«fc»K t*tfe?tSrtt 
m-C#*t^«tt» IU6ip^ll^t?-C^-r-=«'-<^n yy 
X4 2 bWlKIBSW^i&tK ^oT, W->-Xg« 4 0 K 
^i-5)tcAltEWitSrft^:t?9 0. 7% (=n/ (2 

x [3i/2]) ) t-f-sr kwt. a<o^<om^yt 

20 [0 0 8 1 ] foSVMi, -v-f 9 a yyX4 2 bcoftAtt 
m<DM&*rsj$T&k Lt, HI 13 (A) *3«t05 (B) Id 

^^DyyX4 2b?rg£ft5o1 ) ft4l^. rtiti 

■j, a»3t*»ia-e*<cv^««tt, sis (b) +\z.m 
'&^x, yyxiS4 oic*i-t-53>t<^AttffiaJt 

£S*-C9 0. 7% (=31/2 re / 6 ) tri-^^t^t? 

[0 0 8 2] }£ffiltg|5 4 4©^t>> HI^CTOJ: 
so cf.^^-^'T ^ o yyX4 2 bco^ttt (ztt) ic— 

P3^K|5fi5£l±£*vr\ T^f i !'DyyX4 2bOJtAltI 

$ s -v^^n i/yXot^ X. S^^ix^Jtittfctt^ 

40 [00 8 3] £X±<Vmi±. *«WO#««0*4fcil!tE* 

*W©#«^©3tltf:tWRSr!p]ffli-5*«WoyT7'cii? 
* ^ ^ 3£fi©«E&ia Sr*-To 

[0 0 8 4] Ell 4fc*$4xS VT-7ai?=?fimm6 

^iyi/y (J^T, ^y^yits) 6 2 t , ^.^y — 
y6 4t&Wt5, ^.^y-v64tt, 7y^yyx 
66i, WJ6©*» W<olB i 3 offi1$ro)tffi»«o 
ir^i"Jx*»"C* e 8 ir&Wi-s. ^^y-^6 
5 o 4ii, iy^y6 2*^fttb$Hfcte»3t 
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17 18 

6 6fc:J:oT=y*-H*fcU 3fctt**6 8fcJ:o-C [B5] *«WO**fe«*©«l03Wi««>«*»Wai 

-©a y ^- hjtSrUMW 5: irK4"3, 

4i:MSr**t5„ 014-CI4, 7\s*wv IH6] #^J§©3ttii:1iM£lcjflv^n3-^ * o 

ioo85] ui/^a^u^xtwjars^^y-^ ^ ^ p u>x7 wowowwowwbt* 5 ' 
fc^sttaoyr^ns?** fe (b) *©¥ffi*5£Bn?*>s. 

T?*>5. w*U£#U *»B©*«*«6 8£fflv^y 1129] H8lc***u*3tlt*«fcffl^?>n5^W^ 

pqjjmg^ifOtt^fiD^ttfc^i-S^-f^BU^XSrE 1010] #«?!!©« 2 ©t^©ftifc*«©*J©*lS. 

iSia^-efc, A#tt«UWI-ePML*«Mn?**. [®i il (A) (4, **H©* 3 ©«*©*«:*« 

AMU-3y^-WSr»«<»ai^5ro^ il» ©-0fc*09©*&ttfc*rBiiaT?*> 0 » (B) 14, *»W 

*].©*»,«***■?#*. »Wi-*fc»o«*»*«M»B-<?*>a. 
[ 0 0 8 6 ] Et-t, *»8&©*tttt*u » [012] *&W<ot% 3 ©tt*©3te*HK«©SJ©3«ft 

itjy TXn s?** ^gSfiKoi^Ti&Wtwt&IH Lfc**, 

LJiv>«5Htc*sv»T^ <&«©afc& J S , &5£fro-cfc.fcV' > 
©ttt>*>?.A^t?fc5o 
[0 0 8 7] 

[»W©8b*] «-t» »»MMlLfcJ:5fc, *«W© 
»l*jJ:t5*2©l»«©3fctt««tt, A»Lfc=!)^- 

[0088] pam-taw 1^451-, *&w<Dm 

>tij5-e#5 0 £©J:5fc#*0]©*tM*©#*£ 
»«Srffl^5*^W©®ft^*SB*5«tO : y TXnv?^ 

[E]ffi©fS5*fttft$] 

[0 1 ] **W©fKft**»«©— 3K*W©«lJS:Wf» 
jS0T*ib5. 

[0 2] 0 1 K^£ix5?£flB*^£fil-ffl<'' , £>*>'5 3 
y ^t- h«©— Hife09©*fc§;6t)»rffi0-C*>5. 

[0 3] (A) 14, **«©#*£•*©— *l£0iJ©«t 
ifettWfffiH-C* 9 » (B) 14, **M©3t*tlWE©^ffl 
4r»Wi-5fc©©ifcS:BI-C*>5. 

[04] If&WvKfcW^W-rZtt^^ W 



0iJ©«l^^®fffi0"C**> 
[Ell 3] (A) 14, **M©»3©tt*©3tlttk« 
fcfflv^feixS-^-i'^o uyX7 W ©— HlS^J©1lti»&^ 

ti-cfet), (b) »4, ^©^fffi^m^fc^o 

[014] *»y77o^^it»-» 

©mB&i&sisxfcSo 

[??-§-©tjiW] 

1 0 WlMi&^&W 

1 2 (*£&) St*'*** 
so 14 ^yVyj 

16, 17, 68 3>tffit5:« 
18 

2 0 

2 0a, 32 ftifcSAt^ 

2 2 )tas 

2 4, 4 0 UVXIS 

2 6, 4 2 uvXTW 

26a. 42a. 42b, 5 0, 54, 5 8 * n 

U>-X 
40 2 8 ftAttSC 

3 0. 46 igftfi 

4 4 ftttHtgB 

4 8 KttBSltJf 

6 0 yrxoi^^^^^a 

6 2 (!)7yn^*^^) iyi/y 

64 ^.i?y— >- 

6 6 7 W^/UU^X 
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(13) 



imi 4] 




F I 7-^-4* 
G0 3B 21/14 Z 
21/62 

G 0 9 F 9/00 3 1 3 

3 24 



(51) Int. CI. 7 MttUIB* 
G0 3B 21/14 
21/62 

G O 9 F 9/00 3 1 3 

3 2 4 



